We extend the self-consistent energy-independent model pseudopotential theory, developed previously for the binary alloys of simple metals, to the calculation of the interionic pair potentials in the K-Rb. Na-K. Na-Cs, Li-Na. Li-Mg, Li-In and Li-TI liquid alloqs for a number of different concentrations. Then we determine, for these alloys, the hard-sphere diameters from the calculated interionic pair potentials for use in the determination of the partial structure factors in the Percus-Yevick approximation. Finally. the partial structure factors thus obtained are applied to calculate the electrical resistivities. It is found from the comparison of the calculated electrical resistivities with experiment that ( U ) the values proposed in this work for the hard-sphere diameters are reasonable and ( b ) the concentration dependence of the electrical resistivity in the liquid binary alloy, in which the electronegativity difference between two components is significant. is primarily dependent upon the partial localisation of the valence electrons on the electronegative ions in the alloy.
Introduction
In an earlier paper (Wang er aE 1980 , to be referred to as I), a self-consistent energyindependent model pseudopotential (EIMP) was derived for use in the calculation of the electronic structure of the binary alloys of simple metals. The derived pseudopotential contains a more detailed concentration dependence than those proposed in earlier literature (Hallers et ul 1974 , Hafner 1976 and was successfully applied to the calculations of transport coefficients of the K-Rb, Na-K and Na-Cs alloys in I. This prompts us to consider a further application of the derived pseudopotential.
It seems to us that both experimentally and theoretically, the information about the partial structure factors for the binary alloys of simple metals is not enough in the study of various electronic properties of these alloys. Therefore, in this paper the self-consistent EIMP, developed in I, is applied to the calculation of the interionic pair potentials (to be called simply pair potential hereafter) to determine the partial structure factors in the well known Percus-Yevick approximation for a number of different concentrations for each of the following liquid binary alloys: K-Rb, Na-K, Na-Cs, Li-Na, Li-Mg, Li-In and Li-TI. Then, in order to find (i) the physical explanation of the concentration dependence of the observed electrical resistivities in the liquid binary alloys of simple metals and (ii) the reliability of the presently determined partial structure factors, these structure factors are used to calculate the electrical resistivities for the alloys mentioned above. We follow I and write the Hamiltonian for a valence electron in the binary alloy under consideration in the form HP' = T + W(r) = T + c (.91W(r.)ly)l!l)(yl + 1' ( s l~(~) l u ' ) / . 9 ) ( 8 ' / (2.1) where W(r) denotes the electronic pseudopotential. 1 g ) stands for a plane wave, which is an eigensolution not only for the operator of kinetic energy T but also for HgS consisting of the first two terms on the right-hand side of equation (2.1), because HgS commutes with T. The prime on the summation over g and g' means the exclusion of g = g' in that summation. Taking the last term in equation (2.1) as a perturbation on HgS and using second-order perturbation theory, we have the corresponding eigenenergy, given by where S , ( q ) is given by in which the summation over i. extends over all the positions (Rj,(i)) of the ith-type ions and Ai = Z i N i , Ivi being the number of the ith-type ions in the alloy under consideration. As in I. w::(k) denotes the form factor with the electron exchange and correlation effects included for the ith component of the alloy. Taking E , given by equation (2.2) as the one-electron energy, the total potential energy per ion in the Born-Oppenheimer-type adiabatic approximation is (2.5) where wFcq is a form factor derived from (kl W(u)Ik + q ) in equation (2.2) and S12(q) = S7(q)S2(q). The third term in equation (2.5) is the direct ion-ion interaction, for which the self-interaction of the ions has to be excluded, as indicated by the prime on the summation over 1.1. In the last term of equation (2.5) we subtract the interaction of the valence electrons, whose density and the corresponding potential are denoted respectively by n(v) and V(v) in this work, because such an interaction is counted twice in the second term of the same equation.
Following the theory of Harrison (1963) for pure metals, ET can be separated into a free electron energy. an electrostatic energy and a bandstructure energy. In this separation it is convenient to define the electrostatic energy as that of the point ions with Z e f f , i Zeff,j/(lRF(jl -R;.,i,l)$ where (2.6) as the interaction between the ith and jth ions. Herein, Zi and Pi,d are respectively the actual valence and depletion charge (see I) of the ith ion. Within this definition the bandstructure energy can be written as Ebs,l, given by the second term of equation (2.5), plus Ebs,2, given by
which follows from the work of Matsuura et al (1975) , but the total electronic charge density nFC, the depletion charge density n d and the corresponding potentials VFc and v d are those in the binary alloy. To proceed further, we write the form factors in the form
where wi,q(k) is the form factor in which the electron-electron interaction is treated within the Hartree-type approximation and is of the form (I) (2.9)
where ZF is an effective valence charge of one of the ith-type ions and is given by (2.10)
The other notations in equation (2.9) are the same as those defined in I. Awi(q) in equation (2.8) denotes a correction due to the exchange and correlation effects of the valence electrons to ~~,~( k ) and can be written as that given by the second term in equation (2.13) of I. Now, with the use of equation (2.8), Ebs,l can be converted, after replacing the summation over k by the k integral. to (2.1 1) (2.13) (2.14)
(2.15) and vb,jiq) is given by equation (2.15) with wjJk) replaced by wi,-,(k + q ) . We now turn to convert E b s . 2 , given above, into another form, written in terms of S i ( q ) as in writing E b s , , . Applying the Fourier expansion to the charge densities and the corresponding potentials in equation (2.7) (e.g. n,EC(r) = Z; , Si(q)nf,$(q) exp(iq.r.)), Ebs,Z can be written
and the other notations are again the same as those defined in I. Accordingly, the bandstructure energy, E b P = E , , , , + E b c , 2 , for the binary alloys can be written
where Fi,j(q) denotes the normalised energy wavenumber characteristic and takes the form
with Zeff,iZeff,j, Gi,j(q). AGi,j(q), H i , j ( q ) and AHi,j(q) given respectively by equations (2.6), (2.12), (2.13), (2.17) and (2.18). At this point, it is worth noting that equation (2.21) with i = j is the same as that for the pure metals (Matsuura et a1 1975) only in form, because Fi,j contains a concentration dependence through the quantities like E: and N,, (re-normalisation constant of the pseudo-wavefunction) appearing in P i , d and the screening potential. Now, we are in a position to obtain the pair potentials of the ions in the binary alloy under consideration. Substituting Si(q), as given by equation (2.4), into equation (2.20), then performing the angular part of the q integral from the summation over q, and finally adding the resulting E,, to the direct interaction of the ions (which are now regarded as the point charges with ZiZj replaced by Zeff,iZeff,j given by equation (2.6)), we obtain the pair potential
where R = 1 Rp(jl -Rj,(ill. Here it should be noted that the application of equation (2.22) within the non-local pseudopotential calculation is not equivalent to that of Hafner (1977) . This is because ( a ) the perturbation used here is the off-diagonal part of the pseudopotential in contrast to the whole pseudopotential, which was taken as a perturbation by him and (b) N , (which is unity in the local pseudopotential theory) is taken into account in the derivation of both pi,d and the screening potential, not only in the determination of pi,d as in his work. In applying equation (2.22) to the calculation of the pair potentials, we need to know the bare pseudopotential for the ions. As regards this, we use the EIMP for the binary alloys, as in I. In addition, we need to know the exchange-correlation factor F(q). Theoretically, various different F ( q ) have been proposed for pure metals in the literature. Obviously, any one F ( q ) cannot work equally well for a given set of metals, because of the different approximations used in deriving each F ( q ) and the existence of a wide range of the values of the electron radius parameter, rs, for metals. According to a rather detailed examination of the widely used F(q), it appears that (a) the F(q) proposed by Vashishta and Singwi (1972) , although it came from an elegant theory, can only be applied successfully to the pure metals with r, which do not differ significantly from that of the sodium metal and ( b ) the interpolated F(q) of Singwi et a1 (1970) is practically applicable for all the simple metals. In view of this, as in I, we use the interpolated F(q) of Singwi et a1 for all the alloys considered below.
Application of alkali binary alloys
The calculation of the pair potentials, as described above, has been applied to the K-Rb, Na-K and Na-Cs alloys at 100 -C for a number of different concentrations for which the reliable values for the atomic volume Ro are available in the literature (I). Among the results thus calculated using the same Ro as in I, those corresponding to the equi-concentration case are displayed, as examples, in figures 1-3 along with the corresponding pair potentials in the pure K, Rb, Na and Cs metals. There are three (ii) the first minimum of the pair potential of Na-Na shifts down in going from the Na-K alloy to the Na-Cs alloy (figures 2 and 3); (iii) the first minimum of the pair potential of K-K (or Cs-Cs) shifts up, but only a small amount as compared with that of Na-Na, in going from the pure K (or Cs) metal to the Na-K (or Na-Cs) alloy (figures 2 and 3). The above aspects can be understood from the implication of the change in the calculated values of the effective valence charge Z: (equation (2.10)), given in table 1 for M ( q ) = 1, in going from the pure metals to the alloys. Physically, this change implies that some fraction of the valence electrons is localised on the electronegative ion. This fraction per valence electron, denoted by f ( c ) in this work, can be calculated by using the relation
where A 2 3 is the change in Zz in going from the pure metal to the alloy of concentration C for electronegative ions and the denominator is the corresponding total valence electron charges. As indicated by the values in table 1, f ( c ) is small in the K-Rb alloy, as compared with that in the Na-K or Na-Cs alloy and hence aspect (i) occurs. In going from the Na-K alloy to the Na-Cs alloy, the partial localisation of the valence electrons on the Na ions becomes larger. As a result, the valence charges of the Na ions and thereby the direct repulsive interaction between two Na ions is smaller for Na-Cs than for Na-K. This would lead to aspect (ii). Coming to the interpretation of aspect (iii), we recall that when the valence charges of the electronegative ions in a binary alloy decrease significantly due to the valence-electron charge localised around these ions, the valence charges and thereby the direct repulsive interaction between two ions in the non-electronegative component in the same alloy become larger in going from the pure metal (being Cs in the case of Na-Cs) to the Table I . Theoretical Lalues of the etTectiie valence charge ZT in atomic units and of,/(c.). defined in the text. for binary allo)s of interest in this uork. alloy. Further, it appears that the attractive interaction between two non-electronegative ions via the valence electrons is stronger for the alloy than for the pure metal. Accordingly, aspect (iii) would occur due to a cancellation between the changes in the direct repulsive interaction and the attractive interaction of the non-electronegative ions on alloying.
We proceed to consider another alkali binary alloy, i.e. Li-Na. For this alloy, reliable experimental values for the atomic volume Qo at various different concentrations are not yet available to us. However, it is not a serious error to use the atomic volumes of the pure Li and Na metals, denoted respectively by RLi and RNa, to determine no for the Li-Na alloy through Ro = (1 -CNa)RLi + CNaQNa, CNa being the concentration of the Na ions. This follows from the fact that when the electronegativity difference between two components is small, such as in the Li-Na alloy, the corresponding change in 0, on alloying is also small. Having related no to RLi and RNa (for which the reliable values can be found from the literature for some T ) as above, we can calculate straightforwardly the corresponding pair potentials, as described above. Among the results so obtained at 500 "C, those corresponding to the equi-concentration case are displayed in figure 4. It is worthwhile to notice at this point that in going from the pure Li and Na metals to the Li-Na alloy, the position of the first pair-potential minimum of the non-electronegative ions (which are the Na ions, as shown in table 1) remains nearly unchanged, despite the fact that the pair potential of the electronegative ions (i.e. the Li ions) changes appreciably, just as in the Na-Cs alloy considered above. Now, the above results lead to the conclusion that in going from the pure alkali metals to a binary alloy of these metals, the first minimum position of the pair potential of the non-electronegative ions in the alloy shifts insignificantly, as compared with the change in the minimum of the pair potential of the electronegative ions in the same alloy. In order to see if this conclusion is generally true, we have also applied equation (2.22) to calculate the pair potentials in the equi-atomic AI-Mg alloy at 665 'C, for which we can find the value of R, from experiment . The results so obtained are displayed in figure 5 . Before going further, it is to be noted that the A1 ions act as the electronegative ions in the AI-Mg alloy, from the change in our calculated Zr for this alloy. Now, we see that on alloying the metals of AI and Mg, the change in the first minimum position of the pair potential of the non-electronegative ions (i.e. Mg ions) with respect to that of the electronegative ions is about the same as in the Na-K alloy (figure 2). Accordingly, it seems to us that the conclusion just drawn above may be valid in general.
Application to Li-Mg, Li-ln and Li-TI alloys
In the case of the Li-Mg, Li-In and Li-TI alloys, we observe that the amount of the valence-electron charges localised on the electronegative ions in these alloys is much greater than in any binary alloy of alkali metals (cf the change in ZT in table I), just as implied by the marked difference of the electronegativities of the alloys. Thus, the change in the pair potentials of the electronegative ions must be considerably larger for the Li-based alloys considered in this subsection than for the alkali binary alloys (figures 6-8). This leads us to suspect the validity of the method, which was proposed and used to determine the atomic volume 0, for the alkali binary alloys in I, for the Li-based alloys of interest here, because this method assumes the relation between the packing density and the concentration of the ions to be linear. Because of this and because no experimental values are available for the alloys being considered, we determine the pair potentials in these alloys by varying Ro slightly with respect to that determined by the method as used in I in a manner that the change in the position of the minimum of the resulting pair potential for the non-electronegatives (which are the Li ions in the present case) follows the conclusion drawn above. Among the pair potentials thus determined for the three Li-based alloys considered here, those corresponding to the concentrations, at which the localisation of a valence electron on an In addition, we plot in figure 9 the pair potentials in the pure Rb, Mg and In metals to show their behaviour at large R . It is observed that all the pair potentials calculated here behave like these potentials at large ionic separation. 
The partial structure factors
Having obtained the pair potentials in the liquid binary alloys of interest, we can proceed to calculate the corresponding partial structure factors. As usual, we do this in the well known Percus-Yevick approximation. The expressions for the liquid partial structure factors in this approximation have been derived in the literature (Ashcroft and Langreth 1967a, Enderby and North 1968) . These expressions are written in terms of the component concentration Ci, the hard-sphere diameter cri and the partial packing density vi, given by tli = rtCio"(60,) (3.1) for a given binary alloy. Hence, once ol and cr2 are determined, the corresponding partial packing density and structure factors can be calculated by using the expressions available in the literature. cri can be determined by using a relation, which was first used by Ashcroft and Langreth (1967b) and was later further confirmed by Hafner (1977) and by Perry and Silbert (1978) , i.e.,
where V , , , is the depth of the first minimum in the pair potential and kB is the Boltzmann constant. Equation (3.2) has been applied to all the pair potentials presently calculated to determinepi of interest. Among oi thus determined, those for the alloys, for which the pair potentials are already shown in the above figures, are also shown in these figures. In order to see the reliability of the values presently determined for G~, these values have been applied to calculate the liquid structure factors, by using the expressions of Ashcroft and Langreth (1967a) . The obtained results are compared with (i) the experimental values available to us (figure 10 in which the theoretical results of Hafner (1977) are also given for the purpose of comparison) and (ii) the results obtained in I (using partly the experimental results for the pure metals) for the K-Rb, Na-K and Na-Cs alloys at various different concentrations. This comparison supports our belief that the presently determined cri values are reasonable for the elements considered in the comparison. To see if cri determined here for Li, involved in the Li-based alloys, is reliable, we have also calculated the pair potential in the pure Li metal at 180 'C and compared the oLi, obtained from this pair potential, with that expected from experiment, i.e. about 5.1 au (Ashcroft and Lekner 1966) . It is found that our value is greater than 5.1 au by about 7%. This arises primarily from the use of the low-order perturbation theory in deriving equation (2.22), because the bare pseudopotential, constructed using the data of the free atoms from first principles, is much stronger for the Li than for the other elements . The same is true for the Li ions in the Li-based alloys considered in this work, because the electronic pseudopotential due to the Li ions in these alloys are effectively the same as in the pure Li metal at 180 'C. In view of this, in summarising the values of G~ in table 2 we list the values of 9306 of the hard-sphere diameters, determined directly from the pair potentials, for the Li ions in the Li-based alloys considered here. It is not necessary to make similar changes for cri of the other elements involved in the alloys of interest. This is because, in going from Li to these elements the electronic pseudopotential becomes weaker and the low-order perturbation theory presently used becomes better (So er al 1977) . Hence we list the values of cri, determined directly from the calculated pair potentials, in table 2 without any modification for the elements other than Li.
Having fixed oi, the corresponding yli and the partial structure factors can be calculated for use in the calculation of the properties of the liquid binary alloys. The values of vi calculated using equation (3.1) and oi given in table 2 are also listed in this table. Some of the partial structure factors, calculated using the expression of Ashcroft and Langreth (1967a) and denoted by aij(q), are shown, as examples, in figure 11 . The reliability of these structure factors will be seen from their applications in the following section. (Hafner 1977 ) and the full curves are experimental (from ( a ) Greenfield er al (1971) for Na, (b) Woerner et al (1965) for Mg and (c) Waseda and Suzuki (1972) for AI). 
Electrical resistivities of Li-based binary alloys
In this section we apply the partial structure factors, as obtained in the preceding section, to calculate the electrical resistivities of the Li-based binary alloys of interest. The purpose of this application is twofold; ( a ) to examine the applicability of the partial structure factors, as determined in $3, to the calculation of the electronic properties of the liquid binary alloys and (b) to study the concentration dependence of the electrical resistivities of the Li-based alloys.
Expressions for the electrical resistivity of binary alloys
According to the work of Wang and So (1977) , within the pseudopotential theory the electrical resistivity p can be written where we used the usual atomic unit system. Herein (m*(kF)) and kF are respectively the density-of-states effective mass m*(kF) and the Fermi wavevector kF, averaged over the Fermi surface. In equation (4.1), W ( v ) -Wo(v) is a pseudo-scattering potential and hence the scattering matrix element in equation (4.1) can be converted to where the first term is exactly the same as that in equation (2.3) and
(4.3)
1.
R$]) is the position vector of an ion at its equilibrium position and hence Sjo)(q) is non-zero only if q is a reciprocal lattice vector. Accordingly, the matrix element of WOOo) does not contribute to p for the alloys of alkali metals, because all the nonvanishing reciprocal lattice vectors are not in the region of the q integration for these alloys. This would lead to the expression used in I for p, i.e.,
where pf stands for the electrical resistivity within the Ziman-type theory and is of the form + 2(c1 c2)' > u l z ( q ) . . : P q ( k F )~:~q ( k F ) (4.5) where aij are the Ashcroft-Langreth partial structure factors (Ashcroft and Langreth 1967a) and related to Sij( -ST(q)Sj(q)) through (Sij) = (CiCj)'12nij, (Sij) being Sij averaged over an ensemble of possible configurations for the specimen (Ashcroft and Langreth 1967b , Faber 1972 , Hafner 1977 . However, in the case of the alloys containing one or more non-alkali metals, the matrix element of WO@) would contribute to p, because a number of the non-vanishing reciprocal lattice vectors are in the region of the q integration involved here. In reality, the structure of an alloy is too complex to determine the non-vanishing reciprocal lattice vectors for use in the calculation of p , given by equation (4.1). To find an approximation to this, it is worth noting from the work of Wang and So (1977) where mr is the first-order density-of-states effective mass of the ith component in the alloy and has the same form as that given by equation (2.28) in I within the EIMP. The values of m$(kF), calculated using the EIMP, for the alloys of interest in this work are summarised in table 3. In passing, it should be noted that the values given in table 3 for mF(kF) do not contain a contribution from the partial localisation of the valence electron on the electronegative ions, because such a contribution is involved in the partial derivative of A&, a correction to E:, with respect to k.
Electrical resistivities of the Li-Na alloy
For the Li-Na alloy, equation (4.4) is more accurate than equation (4.6) for use in the calculation of p. In using equation (4.4) we need to know the full density-of-states effective mass, (m*(k,)), for the alloy under consideration. This effective mass is the first-order density-of-states effective mass plus higher order contributions, including a positive contribution from the partial localisation of the valence electron on the electronegative ions in the alloy. It is difficult to calculate these higher order contributions. Instead, we have applied the method used in I for the three alkali binary alloys to determine (m*(kF)) for the Li-Na alloy at 500 "C. This is done through an interpolation between the values of (m*(k,)) for the pure Li and Na metals at 500 "C, by considering the strength of the partial localisation of the valence electron on an electronegative ion (i.e.f(c) in table 1). The values used for (m*(k,)) of the pure Li and Na metals and those determined, as described just above, for (m*(k,)) of the alloy of these metals are summarised in table 3 along with the values of INkF12, calculated using equation (2.27) of I. It is worth noting that the values used for (m*(k,)) of the pure Li and Na metals at 500 "C are significantly smaller than those for these metals in the solid phase at much lower temperatures ((m*(kF)) is about 1.1 au for Na and about 1.6 au for Li (So et a1 1977) ). This follows from the fact that in the case of the pure metals the value of (m*(k,)), arising merely from the metallic periodic potential, decreases with increasing atomic spacing or temperature. It is worthwhile to emphasise that the choice of the values for (m*(k,)) of the pure Na and Li metals at 500 "C is consistent with that in I for a number of pure alkali metals at 100 "C. Having obtained the values of (m*(kF)) for the Li-Na alloy at different concentrations, equation (4.4) can be applied to the calculation of p for this alloy. The results thus calculated using the EIMP are displayed in figure 12(a) along with the values of pr, given by equation (4.5), and with the corresponding experimental values. Now, from the comparison of the results in this figure we observe that the agreement of the concentration dependence of the theoretical electrical resistivity with that of the experimental p is not perfect, but becomes much better in going from the Ziman-type theory (in which the factor in equation (4.4) is unity) to the self-consistent non-local theory (in which p is given by equation (4.4) ). This improvement arises primarily from an inclusion of the effect of the partial localisation of the valence electron on the electronegative component (characterised by f(c) in figure 12(a) ) on (m*(kF)) in the self-consistent non-local theory. It thus appears that the partial localisation of the valence electrons on the electronegative ions, i.e. Li ions, plays an important role on the change in the electrical resistivity of the Li-Na alloy in going from one concentration to another.
As regards the disagreement in magnitude between the calculated and experimental p (about 25"/, for the concentration of Na between 0.25 and l), it is expected from the work of Wang and So (1977) to arise primarily from the use of the presently determined partial structure factors in the calculation of p.
Electricul resisticities of Li-Mg, Li-Zn and Li-TI a l l o p
Coming to the binary alloys of Li with a divalent or trivalent simple metal, equation (4.6) is more reliable than equation (4.4). Hence equation (4.6) has been applied to the calculation of the electrical resistivities for (i) Li-Mg at 651 'C, (ii) Li-In at 651 'C and (iii) Li-TI at 800 'C, by using the presently determined partial structure factors and the values of mT(kF) and / N k F 1 2 , as given in table 3. The results so calculated are displayed in figure 12 along with the theoretical values of pf. As far as the concentration dependence is concerned, the calculated p is in good agreement with experiment for the three alloys of interest here (figure 12). Also, in figure 12 the concentration dependence of the electrical resistivities is compared with that off(c) from table 1. It is found that the concentration dependence is about the same for p(c) andf(c). To see if this is also true for the three alloys considered in I. i.e. K-Rb. Na-K and Na--Cs, the electrical resistivities, calculated using equation (4.4) with (i) the partial structure factors, as determined in $3 rather than those used in I and (ii) the values of (m*(kF)), as given in table 3 of I. are compared with both f ( c ) and experimental p for these alloys in figure 12(c) (in which the calculated p values do not differ significantly from those reported in I). It turns out that (a) the concentration dependence is nearly the same for p(c) andf(c) in Na-K and Na-Cs, just as in three Li-based alloys considered in this subsection and ( b ) f ( c ) has a flat top in K-Rb as in Li-Na. Point ( b ) is probably the reason why p(c) does not have a pronounced maximum in K-Rb and Li-Na alloys.
To recapitulate, we may conclude that the concentration dependence of the electrical resistivity in the binary alloy, in which the difference between the electronegativities of two components differs significantly from zero, is primarily dependent upon the partial localisation (characterised by f(c)) of the valence electrons on the electronegative ions.
There is still one aspect of the present calculation that merits discussion, which is that the magnitude of the on-Fermi-level form factor of the electronegative component C Figure 12 . Electrical resistivities calculated using (i) equation (4.6) for Li-Mg (651 C). Li-In (651 C) and Li-TI (800 C) and (ii) equation (4.4) for alkali binary alloys (Li-Na at 500 C and the others at 100 -C), denoted by Electrical resistivities calculated from equation (4.5), denoted by ( 1 ) 000 for Li-Na and Li-In and (2) x x x for Li-Mg and Li-TI. The corresponding experimental results are represented by the full lines (Feitsma er U / (1978) for Li-Mg. Van Der Marel et til (1978) for Li-In, Nguyen and Enderby (1977) for Li-TI. Feitsma et al (1975) for Li-Na, Hennephof er al (1978) for K-Rb and Hennephof er al(1972) for Na--K and Na-Cs). The values off(c) are denoted by ( a ) for Li-Na. Li-In and Na-Cs, ( b ) . ' -' for 0 6 10 Li-Mg, Li-TI and Na-K and becomes significantly larger in going from a high concentration to a very low concentration of this component for Li-In and Li-TI (figure 13), as compared with the change in the form factor of the other ions in figure 13 . At first sight, one might feel that in this case the pseudopotential becomes large so that a low-order pseudopotential perturbation calculation, as carried out in the present work, is invalid. In fact, such a change in the form factors would not affect the present calculation very much, because the actual pseudopotential involved is S i ( q ) w [ ; ( k F ) weighted by the concentration Ci and hence is small (see $3.3 of I for a further discussion on the validity of low-order pseudopotential perturbation theory). Accordingly, a fairly good agreement between the present calculation of p and experiments, as shown above, is by no means fortuitous and the values of hard-sphere diameter oi, as given in table 2 for use in the partial structure factors for the alloys of interest, are reasonable. 
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Conclusions
In this paper the EIMP theory developed in I for the binary alloys of simple metals was applied to calculate the pair potentials in the liquid binary alloys of the alkali metals, i.e. K-Rb, Na-K and Na-Cs and in the liquid Li-based binary alloys, i.e. Li-Na, Li-Mg, Li-In and Li-TI. Then, from the pair potentials obtained the hard-sphere diameters, oi, were determined for use in the determination of the partial structure factors within the Percus-Yevick approximation. Finally, the partial structure factors thus determined and the form factors, as employed in the computation of the pair potentials, were used to calculate the electrical resistivity, given by equation (4.4) for Li-Na and equation (4.6) for Li-Mg. Li-In and Li-TI alloys. From comparisons of
